Enantioselectivity of bovine serum albumin-bonded columns produced with isolated protein fragments. II. Characterization of protein fragments and chiral binding sites.
Enantioselectivity of bovine serum albumin (BSA)-bonded columns produced with isolated protein fragments has been investigated. The BSA fragment, BSA-FG75, was isolated by size exclusion chromatography following peptic digest of BSA. The isolated BSA-FG75 was further fractionated to two fractions, BSA-F1 and BSA-F2, by anion-exchange chromatography. BSA-F1 and BSA-F2 had molecular mass of about 35000 daltons, estimated by matrix-assisted laser desorption ionization time-of-flight (MALDI-TOF) mass spectrometry, BSA-F1 has amino acid residues 1-307 estimated by electrospray ionization (ESI) mass spectrometry, while BSA-F2 is an N-terminal half BSA fragment. The BSA, BSA-FG75, BSA-F1 and BSA-F2 proteins were bound to aminopropyl-silica gels activated by N,N'-disuccinimidyl carbonate. The bound amounts of the BSA fragments were 2.2-2.7 times more than that of the intact BSA. Chiral recognition of 2-arylpropionic acid derivatives, benzodiazepines, warfarin and benzoin was obtained with the BSA fragment-bonded columns. The non-enantioselective interactions of benzoin and benzodiazepines except for clorazepate with BSA fragments were increased with protein surface coverages, while those of 2-arylpropionic acid, clorazepate and warfarin were decreased. The BSA fragment columns gave higher enantioselectivity for lorazepam and benzoin, and lower enantioselectivity for other compounds tested, compared with the BSA column. These results might be due to changes in the globular structure of the BSA fragment and/or changes in the local environment around the binding sites.